12	NITROGEN COMPOUNDS
obtained, which, after passing through a centrifugal machine, washing with very
little water, and drying, is almost quite free from NaCl. The various mother
liquors resulting from these operations are evaporated and added to the mother
liquors for the initial treatment of the KC1 and NaNO8 as above described.
There is thus but little loss, although the calcium and magnesium salts which gradually
accumulate in the mother liquors must from time to time be removed by the cautious addition
of sodium carbonate. Sometimes a considerable amount of sodium perchlorate, NaClO^, and
sodium iodate accumulate in these mother liquors, and occasionally they are worked up for
perchlorate and iodine.
Potassium nitrate, KNO3, is one of the oldest known salts of potassium, and
is characterised by the fact that when mixed with oxidisable matter it gives rise to
readily inflammable products, such as black powder and mixtures used in fireworks.
KNO3 is the final result of the oxidation of nitrogenous organic material, and so it
is steadily produced in the soil from decaying organic matter by means of special
bacteria (see p. 5). It thus occurs, together with other nitrates, as an efflorescence
in the soil in tropical countries like Bengal, Egypt, Syria, Persia, Hungary, etc. In
India, and especially Ceylon, considerable quantities, e.g., 20,000 tons per year, of
potassium nitrate are obtained by the lixiviation of certain porous rocks, which
yield from 2.5-8 per cent, of their weight of nitrate.
Whether derived from rocks or from efflorescences in the soil near stables, urinals, etc., the
nitrate is invariably produced by the decay of nitrogenous organic material, first into ammonia,
and later, by oxidation, into nitrous and nitric acids, which, in the presence of alkali, produce
potassium nitrate.
At one time much potassium nitrate was produced in Europe by the Govern-
ments of the different countries for supplying themselves with the necessary
nitrate for making gunpowder, the operation being carried out in "saltpetre
plantations."
For this purpose nitrogenous organic matter of animal or vegetable origin was allowed to putrefy
by exposure to air in a dark place ; it was then mixed with lime, mortar, and wood ashes (containing
salts of potassium and sodium) and heaped into low mounds. These were left exposed to the
air, being moistened from time to time by urine and the drainage from dung-heaps.
After a couple of years the outer surface of the saltpetre earth was removed, and the nitrates
extracted by lixiviation with water. To the solution potassium carbonate was added, and on
concentration and filtering from the precipitated calcium and magnesium salts, the clear solution
was evaporated for KNO3.
This industry, however, since the introduction of the cheap NaNO.,, has almost entirely ceased,
the KNO;j being now made from the NaNO^ by the conversion process described above. It is
possible that, in a modified form, this old industry may revive.
Thus Muntz and Laine (Conipt. rend., 1905, 141, 861 ; 1906, 142, 430, 1239) impregnated peat
with sufficient lime to combine with the nitric acid formed, and then inoculated it with nitrifying
bacteria and passed through it a 0.75 per cent, solution of ammonium sulphate (NHJoSOj,
at 30° C., thereby obtaining a I per cent, solution of calcium nitrate, Ca(NQ.«t)a. The bacteria
would oxidise quickly only dilute solution of ammonium salts, but even 22 per cent, nitrate in the
solution did not interfere with the process. Consequently, by sending the ammonium sulphate
solution five times through the peat beds there was finally obtained a solution containing 41.7 g.
of Ca(NO;{)o per litre.
Yield.—6.5 kg. of Ca(NO3)o in twenty-four hours per cubic metre of peat. The old saltpetre
plantations yielded 5 kg. KNOa in two years per cubic metre.
Properties.—White soluble crystals which readily dissolve in water, producing
a great lowering of temperature, a fact which was once utilised for making freezing
mixtures. 100 parts of water dissolved :—
Temperature    -       o° C.	10°	20°	40°	60°	80°      ioou      114.1°
KNOa     -       -       13.3         20.9        31.6        63.9       109.9       l69      246         311
The saturated solution boils at 114.1° C. When heated KN03 evolves oxygen,
and so is a powerful oxidising agent
Uses.—Chiefly for the manufacture of black powder and fireworks, but also
for pickling or salting meat, to which it imparts a red colour. It is also used in
medicine and in the laboratory.

